The present paper describes a combined approach to corporate Foresight and lean management. When companies implement lean management, they are often faced with a broad range of barriers such as top-management resistance, slow response to market change, etc. Due to the shift to new technological paradigm (Industry 4.0) planning horizon gradually changes. To overcome the new challenges at the company level, we propose to use the combined approach Foresight and lean management. It will allow companies to set goals not only for a period of 10-15 years, but also to bring all the details to the operational level, therefore every employee will aware of in which direction the company is moving. Based on a review of theoretical and methodological approaches and the investigation of the implementation experience of lean management and Foresight approach taking into account conditions of trends in Industry 4.0, human and time resources. The present paper intends to provide the conceptual basic for testing the developed model later.
Introduction
Currently, companies tend to work in conditions of expansion of economic processes and increased international competition. At the same time, risk factors of external and internal environments have significantly impact on the operational results. Consequently, management of the company moves on the prioritization of long-term development of its business, or experiences a different loss of its assets. Strategic competitiveness of enterprises is based on analysis of longterm trends forecasting models of consumer behavior and demand [Ahmedova, 2015] .
The last years can be described as a new stage of planning, characterized by the need to create and use in enterprises integrated production systems, bringing together the entire range of tasks to improve operational efficiency, increase productivity, and reduce downtime [Leitão, 2009; Crompton, 2016] . One such system is the system of "lean management", which is the most . In this regard, for enterprises that deploy lean management, these methods are necessary for effective strategic planning, reduce uncertainties, identify opportunities, and adverse outcomes [Popper, 2012; Calof et al., 2015] .
It should be noted that the main purpose of the corporate Foresight is an analytical forecast of the company's development, tailored to the available resources and conditions of the external and internal environment. Companies rarely use a combined approach of corporate Foresight and lean manufacturing. However, recently there has been a tendency to increase in terms of planning the development of the industry or business in the long-term. This is due to necessity of company owners realize its potential and the role of business development in the context of future development scenarios. In order to answer to the new challenges and barriers, we propose to combine two approaches to the development of the company: Foresight and lean manufacturing. The new approach is able to prepare the company for future trends, and organize knowledge not only in the company's management, but also to bring it up to an operational level so that every employee in the company knew its place and its role in development. Thus, the researchers should perform the following tasks:
• What are the limits of this integration in the field of lean management and strategic management research, corporate Foresight?
• How Foresight and production techniques aimed at management mix can be combined to affect the strategy of implementing the philosophy in companies?
The work aims to answer these questions and elaborate fields for future research.
Literature review
Due to the complexity of analyzing concepts, methodology is divided into two sections:
Lean management, corporate Foresight.
Lean management
A few decades ago, the lean production concept was viewed as an unreasonable alternative to traditional manufacturing models offered by Womack et al. (1990) , Shingo (1989) and Krafcik (1988) . The scholars Fullerton et al. (2013) claimed that today this system may be a paradigm for operation and it is one of the steps to success for achieving world-class performance.
Lean is a well-known manufacturing system; however, some scholars argued that for achieving success in the any industry the implementation of more than a complete business system is re- Lean production (LP) can be described at two level of abstraction: as a philosophy, which has a set of principles and tools and as bundles of practices. For example, Womack et al. (1996) characterized lean production philosophy as system, which reduce time between order placement and product delivery by eliminating "bottlenecks" in product's value chain. Spear (2004) and Womack and Jones (1996) set out the essence of lean manufacturing as a process that includes five phases. However, the dominant view in describing and measuring Lean production rests on a set of practices and tools used in eliminating waste [Narasimhanet et al., 2006; Shah & Ward, 2007] . Although the most scholars disagree with exact practice and their number, there is four aspects of LP and related together into bundles. It associated with quality management (QM), human resources (HR), pull production and preventive maintenance [Cua et al., 2001 ].
The main essence of the lean management is defined as integration in one single comprehensive system all business -processes with aim of using the lean principles and methods, lean philosophy for providing better value to the final customers through continuous improvement and eliminating "bottlenecks" [Shingo Prize, 2010] . This issue has been dealt with by leading scholars and some provided sufficient explanation that since all business -processes are inter-5 linked, lean system cannot operate in isolation to realize its potential [Maskell & Kennedy, 2007 In the philosophy of lean production, every transaction is invited to consider in terms of adding value to the end user. The emphasis should be laid on the question: « If the manager eliminates a definite operation of production, will it decrease the product's value for the end-user? ».
It is noteworthy that loss is overhead and includes time and costs. M. Vader noted that only 2-5% of the time by the total time add value to the client. The production of lean on pre-acceptance distinguish seven main types of losses: overproduction, waiting, over-processing, inventory, motion, defects, and transportation. ship between lean practices and financial performance is unconvincing. In addition, Sila (2007) reckoned that there is no difference among subgroups distinguishing five contextual factors -totally quality management implementation, International Organization for Standardization registration, country of origin, company size, and scope of operations.
It is significant to measure the effects of implementation of principles and tools of lean production. This subject has inspired a great deal of interest among professionals. Many models and systems have been developed by researchers to assess the performance of lean implementation. The renowned scholars investigated the effectiveness of manufacturing lean by assessing the efficiency of productivity and operation [Leung & Lee, 2004; Marvel et al., 2009] . In general, many researchers measured the effectiveness of lean performance using the value stream mapping or financial and nonfinancial indicators. It appears that it is not impossible to evaluate the cost-effectiveness of measures for the introduction of lean production. Wan et al. (2007) made an emphasis on the costs, time and output values, however the scholars did not raise question about effectiveness of production. Moreover, they determined three methods, which could reasonably evaluate lean systems, namely qualitative, quantitative and graphical methods.
Quantitative surveys of research provide better leanness score compared to qualitative metrics. Thus, Wan & Chen (2009) indicated a web-based approach of lean performance including three components, namely lean training, value stream mapping and lean assessment. As claimed by many, the process of performance evaluating can be significantly improved.
Corporate Foresight
Search market trends and new technology take the form of activities, which is commonly referred to as corporate Foresight. Activities of corporate Foresight facilitate companies to maneuver in certain, complex and unstable conditions [Rohrbeck, 2008] , the uncertainty and unpredictability is reduced [Tsoukas & Shepherd, 2004] . Corporate Foresight activities include scanning environment, interpretation of the data and initiatives as the basis of the context and the problems of the company.
It should be noted, that sectoral leadership and cross-sectoral collaborative play significant role in corporate Foresight. For instance, according to Rohrbeck and Gemünden (2008) Foresight need to have strong internal and external network, wide interest; that in the area of network must be clearly defined and managed network with internal and external partnerships of the Foresight. Moreover, taking into account small and medium-sized enterprises (SME's), partnership between companies and external stakeholders can be used to improve Foresight's activity. External sources can provide regional scenarios with a time horizon of five to ten years and companies can adapt it to their specific [Gershman et al., 2016] .
Currently, there is a growing trend towards the use of approach of partnerships in Foresight's activity at the micro level. Corporate Foresight studies emphasize that participation is crucial in this activity [Meissner D., 2016] . To ensure the success of the Foresight, it is necessary 
Integrating lean management into corporate Foresight

Strategic view of lean management
In the 1990s, lean management considered as a manufacturing level, in which managers can use a set of operational tools and techniques in the process of identification and elimination of waste, improving quality and reducing costs. However, there were differences when working with this concept. Therefore, Hines et al. (2004) build not just a "lean organization" but also "lean solutions" to achieve long-term success.
A few number of companies outside of Japan which introduced this philosophy, has been Moreover, Benton and Shin (1998) noted that the main implementation problems related to the cultural, human and geographic factors. Therefore, implication of lean system is a difficult task.
The main barriers that companies usually faced are described below.
1. Organizational barriers. Often, enterprises implementing lean production occur organizational culture that directs employees to think that the time spent on the improvement of the process is more precious than time spent on the usual "real job." In this 
Lean management and Industry 4.0
Nowadays, more and more elements of the industry focused on the interaction of components in the production and the final product without human intervention. In many research centers, researchers put the emphasis on the concept of Industry 4.0, which is one of the key future paintings [Kempf, 2014] . When modeling the future, it is assumed that the effect of a new industrial revolution in the development of the economy would be enormous, as the Industry 4.0 promises a significant increase in operational efficiency, as well as the emergence of entirely 11 new business models, products and services (Fig.1) . However, without the use of modern tech- Any improvement is the most cyclical process that begins with the initial idea and ends elaborated strategy actions for its implementation and the establishment of a permanent habit of employees. It is known that any improvements are logistical certain sequence, and continuous improvements make to repeat these cycle periodically. One of the most famous and best working practice is the Deming cycle or PDCA cycle. In other words, this cycle is P-plan, D-do, Ccheck, A-act and it displays the correct sequence of the implementation of improvements.
Moreover, it is demonstrating one of the main principles of lean manufacturing [Witcher, 2002] .
Today, vast amounts of data are used in large enterprises in the analysis and the person cannot process it at the same rate as the machine can perform. It becomes appropriate to give the machines, equipment the opportunities to interact with each other in the production and the environment. Most processes can be significantly improved for efficient, flexible and cost-effective operation due to using medium that can be equipped with appropriate equipment [Lee et al., 2015] .
In the fourth industrial revolution, it is assumed that the production facilities will occupy an integral part of the whole system and will be equipped with cyber-physical systems, which is a single whole of the Internet and the real physical objects. Moreover, it has the positive features:
the interaction with the environment, adapting a rapidly changing environment, rapid reconfiguration, self-optimizing. Using a variety of sensors and built-in mechanisms have a significant impact on the structure optimization of the company, as well as it can lead to a substantial conservation of resources of the enterprise. This approach can further convert the production system into an environmentally safe, efficient advanced manufacturing [Lee et al, 2015] .
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Thus, the possibility of applying the fourth industrial revolution in the system of lean production, namely, the use of the Deming cycle, is possible to observe the following modification ( Do. This step is aimed at realization of the work plan, and monitoring the activities taking place. Using sensors and data source will provide a wave control results from flow, product, process, quality, equipment. Tracking performance will occur as often as necessary, which will also be determined by the system itself.
Check. This is one of the most important stages of the cycle. However, managers often miss it. At this stage, it is necessary to analyze the results. If manager has found deviations from the defined parameters, it is advisable to return to the planning stage and make the cycle anew. In the context of the fourth industrial revolution, manager can focus efforts on software integration 14 of sensor devices that provide minimal human impact on the operation of the equipment. It should be noted that the impact on system operation personnel is one of the most serious barriers to enterprise resource optimization. Furthermore, the possible integration provides monitoring in real time and the system will give timely feedback. 
Mixed approach: lean management and Foresight
Integration method of Foresight studies and lean production is not particularly gained relevance and interest from researchers. Since most Foresight studies carried out under conditions of forecasting the development of the country or some area, but not at the level of the company.
There are a number of reasons, for example, the lack of a specific methodology, the introduction of restrictions on the company level, the specifics of the business, as well as high cost.
Lean manufacturing can act as a link between the current states of the company and work in the new industrial revolution. The first step is describing the general characteristics of the impending changes regarding the production. It includes a review of aspects related and modification of the production chains. In addition, it includes changing the corporate culture related to the transition to robotics, and with the advent of new technologies to reduce costs, and challenges
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arising from the replacement of human labor in artificial intelligence. Moreover, many researchers noted that the new industrial revolution unlike previous characterized by close integration of information and communication technologies with the classic industrial processes. In this form it so-called as cyber-physical systems. The above facts are put before the management system of the new challenges, the solution of which causes some difficulties when using traditional methods. Thus, the introduction of lean production systems at the enterprise can help facilitate the transition of modern enterprises to new conditions and to help them better adapt to changing environmental conditions.
The use of Foresight sessions in the industrial sector reveals for the company's ways of optimal using the resources of the enterprise and it can significantly reduce costs, which is especially important for the company that implements the methods and tools of lean management. In addition, the methods of Foresight include a multi-level and multi-disciplinary work of experts,
aimed not only at the image of the desired future state, but also to propose measures and techniques to achieve it. Figure 3 demonstrates a conceptual diagram of Foresight research and its impact on the implementation lean tools. Lean management can act as one of the possibilities to accelerate the transition to the fourth industrial revolution. With the ability to use systems that are able to communicate and in-teract with the environment, the company can make optimal use of their resources with zero losses, release staff from unnecessary work and fully adapt to the needs of consumers. Companies that successfully integrate the Internet, computing technology, big data with a strategic vision, are at a more advanced level of the lean implementation.
Conclusion
Every company has special conditions of the internal environment and its interaction with the environment. There are barriers to implementing lean management, which contributed both domestic and foreign scholars. The authors of the present study have been identified these barriers. Firstly, it barriers which include changes due to the higher resistance of personnel and lack of involvement in the process and support. Often, managers are faced with a lack of motivation to achieve the set goals. It be due to the lack of opportunities of successfully implementing system, which significantly discourage staff. In lean manufacturing strong emphasis placed on the efficient use of production capacity, due to which there may be barriers associated with onservicing equipment wear and its technological obsolescence. Moreover, this concept involves building long-term relationships with suppliers, based on trust. However, there can also be barriers such as the lack of impact on the suppliers or their lack of involvement. 
